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An Approach to Mathematics for 16-18 Year-Old Students. What Are They Expected to Learn?
Summary. =* (E-1 %&%$'C Q$ $K%0+'$ (E$ Q&J -* QE-/E )$(&/+*/$%(1 15/E &1 ,$! *-*FC %'+:-*F &*, )+,$0-*F &'$ %'$1$*($, -* 1/E++0 ($K(1C 
/+*1-,$'-*F (E$1$ ($K(G++R1 &1 & /+*($K( H+' M1$$-*FN (E$ )$&*-*F1 (E&( &'$ 1+)$E+Q F+-*F -*" 5$*/$ QE&( 1(5,$*(1 0$&'*3 4-'1(0JC Q$ H+/51 +* 
/'$&(-*F & /+))+* H'&)$Q+'R (E&( /+*1-,$'1 (E$ :&'-&G0$1 QE-/E )&R$ -( %+11-G0$ (+ /E&'&/($'-B$ (E+1$ )$(&/+*/$%(13 ;$/+*,0JC Q$ Q-00 %'$1$*( 
1+)$ '$150(1 -*/05,-*F (E$ -)%+'(&*/$ +H (E$ &/I5-1-(-+* +H G&1-/ :+/&G50&'JC (E$ '$0&(-:$ -)%+'(&*/$ +H %'+:-*FC &*, (E$ 0-((0$ -)%+'(&*/$ +H 
)+,$0-*FC QE-/E -1 &0)+1( &0Q&J1 (-$, (+ (E$ '$1+05(-+* +H &%%0-$, %'+G0$)13
Keywords. #$! *-*FC S'+:-*FC 2+,$0-*FC 2&(E$)&(-/&0 0$&'*-*FC H-FE ;/E++0 U$:$03
#+1 /&'&/($'A1(-/&1 F$*$'&0$1 1-(L&* $0 ('&G&P+ I5$ &I5A 
%'$1$*(&)+1V
W 5* +GP$(-:+ ,$ -*:$1(-F&/-8*C $* $0 I5$ *+1 %0&*($&)+1 
+G($*$' -*H+')&/-8* 1+G'$ $0 &%'$*,-B&P$ )&($).(-/+ ,$ 
0+1 &05)*+1 ,$0 G&/E-00$'&(+C /+*1-,$'&,+ /+)+ 5*& $(&X
%& *+ +G0-F&(+'-& /0&:$ %&'& $0 &//$1+ & 0& 5*-:$'1-,&,Y
W 5*& /+)5*-,&, ,$ -*,&F&/-8*C /5J+1 )-$)G'+1 &15X
)$* $1$ +GP$(-:+ J 1$ %0&*($&* &0/&*B&'0+ ZD&Q+'1R-C 
<[[\ &CGY ]&'/A& $( &03C <[[\C <[[^&_3 7*($*,$)+1 ,-/E& 
/+)5*-,&, $* $0 1$*(-,+ ,$ D&Q+'1R- Z<[[`_C /5&*,+ 1$X
a&0& I5$ M$1 5*& /+)5*-,&, Z,$ %'./(-/&_ $* 0& I5$ 5*& 
,$ 0&1 *+')&1 $1 5*& &/(-(5, ,$ -*,&F&/-8* Z-*/05J$*,+C 
%+' $P$)%0+C /5$1(-+*&)-$*(+ /'A(-/+_C 0& -*,&F&/-8* $( 
$1 0& %'./(-/&C %$'+ $1 5*& H+')& ,$ &%'+K-)&'1$ & 0& 
%'./(-/&C 0& -*,&F&/-8* 1$ %5$,$ 51&' /+)+ 5*& -"&&*.
+%"$/* %&'& ,$1&''+00&' 0& -*,&F&/-8* /+)+ 5*& 0(&+* !" 
1"&N ZD&Q+'1R-C <[[`C %3 "^_3 >15)-)+1 I5$ $1& /+)5*-X
,&,C /+*1(-(5-,& $* *5$1('+ /&1+ %+' %'+H$1+'$1 5*-:$'1-X
(&'-+1 ,$ #-,./(-/& ,$ 0&1 2&($).(-/&1b-*:$1(-F&,+'$1 J 
%'+H$1+'$1 ,$ )&($).(-/&1 ,$ 1$/5*,&'-&b-*:$1(-F&,+'$1C 
$1 $0 /+*($K(+ &,$/5&,+ %&'& 00$:&' & /&G+ 5* %'+J$/(+ 
,$ $1(&1 /&'&/($'A1(-/&13 
>E+'& G-$*C &*($1 ,$ %$*1&' $* I5? &%'$*,$* 0+1 &05)*+1 
,$ G&/E-00$'&(+ J I5? /&'&/($'A1(-/&1 (-$*$ $1$ &%'$*,-B&P$ 
,$G$)+1 %0&*($&'*+1 I5? 1$ %'$($*,$ I5$ &%'$*,&*3 7* 
$1($ 1$*(-,+C 0+1 ($K(+1 $1/+0&'$1 1-F5$* 5*+1 %'-*/-%-+1 
-,$+08F-/+1 ,$ /+*('+0 ,$ 0& /50(5'& $1/+0&' %+' %&'($ ,$0 
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  71(&,+C 0& 1+/-$,&, J ,$($')-*&,&1 -*1(-(5/-+*$1 /+'%+X'&(-:&1C -)%+*-$*,+ 5*+1 :&0+'$1 /50(5'&0$1 ,+)-*&*($13 
S+' (&*(+C %5$,$* 1$' /+*1-,$'&,+1 /+)+ 5* M'$" $P+N 
,$0 1-F*-! /&,+ I5$ ,& & 0&1 +'-$*(&/-+*$1 /5''-/50&'$1 
+! /-&0$1 5*& /50(5'& )&($).(-/& %+0A(-/& J 1+/-&0)$*($ 
&15)-,&C '$/+F-$*,+ ,$ &0F5*& )&*$'& $0 &%'$*,-B&P$ 
%'$($*,-,+3 
S&'& -*,&F&' 1+G'$ $0 &%'$*,-B&P$ ,$ 0+1 &05)*+1C *$/$1-X
(&)+1 E&/$' $K%0A/-(+ /8)+ 0+ /+*1-,$'&)+1 $* $1($ ('&X
G&P+3 7*($*,$)+1 $0 &%'$*,-B&P$ /+)+ 0& /+*1('5//-8* 
,$0 /+*+/-)-$*(+C $* $1($ /&1+ )&($).(-/+C J &15)-)+1 
I5$ $1($ &%'$*,-B&P$ $1 1-(5&,+C %+' 0+ I5$ 0& &,I5-1-/-8* 
,$ E&G-0-,&,$1 -*($0$/(5&0$1 J $0 /+*($K(+ 1+/-+/50(5'&0 
*+ %5$,$* 1$%&'&'1$ Z@'+Q* $( &03C "cdcY U&:$ J e$*F$'C 
"cc"_3 S+' $00+C $* 5* %'-)$' %&1+C $1 *$/$1&'-+ ! P&' /5.X
0$1 1+* 0+1 $0$)$*(+1 /0&:$ $* ,-/E& /+*1('5//-8*3 #$! X
*-'C %'+G&' J )+,$0&' E&* 1-,+ /+*1-,$'&,+1 %+' )5/E+1 
&5(+'$1 $0$)$*(+1 G.1-/+1 $* $0 ,$1&''+00+ ,$0 ME&/$' 
)&($).(-/&1N3 >5*I5$ /+* )&(-/$1 ,-H$'$*($1 Z$* &0F5X
*+1 ).1 %'8K-)+1 & 5*& /+*1-,$'&/-8* /+)+ /+*/$%(+1 
J $* +('+1 /&1+1 /+)+ %'+/$1+1_ 15 -)%+'(&*/-& E& 1-,+ 
,$1(&/&,& %+' -*:$1(-F&,+'$1 /+)+ @+'&1- Z"cc"_C @&X
0&/E$HH Z"cdf_C H$&0J J H+J0$1 Z<[[[_C ]&'/A& J U0-*&X
'$1 Z<[["_C 6+GG Z<[[<_C U$1E J #+$'' Z<[[\_C U$1E J 
U$E'$' Z<[[\_C g&10&:1RJ J ;E-' Z<[[`_C $*('$ )5/E+1 
+('+13 ;-* $)G&'F+C $* )5/E&1 +/&1-+*$1C 15 $1(5,-+ 1$ 
E& ,$1&''+00&,+ %+' 1$%&'&,+3 
7* *5$1('& /+)5*-,&,C E$)+1 &,+%(&,+ &0F5*&1 ,$/-1-+X
*$1 G.1-/&1V
W &15)-' I5$ ,$! *-'C %'+G&' J )+,$0&' 1+* $0$)$*(+1 
/0&:$ $* 0& /+*1('5//-8* ,$0 /+*+/-)-$*(+ )&($).(-X
/+C
W /+*1-,$'&'0+1 /+)+ )$(&/+*/$%(+1C :-*/50&*,+ $1($ 
(?')-*+ $* *5$1('+ /&1+ & 15 /+*! F5'&/-8* /+)%0$P&C 
)50(-,-)$*1-+*&0 J 5*-:$'1&0C &,)-(-$*,+ I5$ /&,& 5*+ 
,$ $00+1 -*/05J$ *5)$'+1+1 &1%$/(+1 ,$ /+)%0$P-,&, 
)5J ,-H$'$*($C 
W &G+',&' 15 $1(5,-+ /+*P5*(+3 S$*1&)+1 I5$ 0+1 ('$1 
)$(&/+*/$%(+1 &%+'(&* ,-H$'$*($1 '$H$'$*($1 I5$ 1$ -*X
($''$0&/-+*&* $* 0& /+*1('5//-8* ,$0 /+*+/-)-$*(+ )&($X
).(-/+C J %+' 0+ (&*(+ $* $0 %'+/$1+ ,$ &%'$*,-B&P$3 >1AC 
%+' $P$)%0+C 1$ /'$&* )+,$0+1 ,$ 1-(5&/-+*$1 $* 0+1 I5$ 
-*($':-$*$* ,$! *-/-+*$1 ,$ /+*/$%(+1C J %'+%-$,&,$1b
($+'$)&1 I5$ E&* 1-,+ %'+G&,+13 h (+,+ $00+ /+* 5*& :&X
0-,$B 0+/&0C )&'/&,& %+' 5* ,$($')-*&,+ *-:$0 /+F*-(-:+ 
J /+*($K(5&0C I5$ $1 & 15 :$B 5* %'-)$' %&1+ %&'& &0/&*X
B&' 0& :&0-,$B 5*-:$'1&03
U& /+*1-,$'&/-8* /+*P5*(& ,$ 0+1 ('$1 )$(&/+*/$%(+1 ,$1X
,$ $0 %5*(+ ,$ :-1(& ,$ 0& -*:$1(-F&/-8* *+1 E& 00$:&,+ & 
($*$' I5$ $0&G+'&' 5* )&'/+ /+)L* I5$ ! P$ 5*&1 :&'-&G0$1 
I5$ %$')-(&* /&'&/($'-B&' 15 /+*1('5//-8*3 7* $1($ &'(A/50+ 
*+1 /$*('&)+1 $* ,+1 +GP$(-:+13 7* %'-)$' 05F&'C 0& $0&G+X
'&/-8* ,$ $1$ )&'/+ /+)L*3 7* 1$F5*,+ 05F&'C &%+J.*,+X
*+1 $* ?0C *+1 E$)+1 %0&*($&,+ -*,&F&' 1+G'$ 0& H+')& $* 
0& I5$ 1$ /+*1-,$'&* ,$! *-'C %'+G&' J )+,$0&' $* 0+1 ($K(+1 
$1/+0&'$1C /+)+ %&1+ %'$:-+ %&'& &G+',&' $0 &%'$*,-B&P$ 
,$ 0+1 $1(5,-&*($13
O+ %'$($*,$)+1 $* *-*FL* /&1+ $* $1($ $1(5,-+ '$&0-B&' 
5* &*.0-1-1 ,$ ($K(+1C 1-*+ I5$ 0+1 ($K(+1 1+* $0 /+*($KX
(+ $* $0 I5$ *+1+('+1C /+)+ -*:$1(-F&,+'$1C M)-'&)+1N 
5*+1 1-F*-! /&,+1 I5$ ,$ &0F5*& )&*$'& :&* & -*($':$*-' 
$* 0& /+*1('5//-8* ,$0 /+*+/-)-$*(+ ,$ 0+1 $1(5,-&*($13 
EL PROCESO DE ELABORACIÓN DEL MAR-
CO CONCEPTUAL
S&'& $1(& $0&G+'&/-8*C 1-F5-$*,+ 5* %'+/$1+ -*,5/(-:+C 
1$ %&'(-8 ,$ 5*& %'+%5$1(& -*-/-&0 G&1&,& $* 0& -*H+')&X
/-8* '$/+F-,& $* 0& '$:-1-8* ,$ 0& G-G0-+F'&HA&C I5$ 1$ E& 
-,+ '$! *&*,+b&)%0-&*,+b)$P+'&*,+ & )$,-,& I5$ 1$ -G& 
&%0-/&*,+ &0 &*.0-1-1 ,$ 0+1 ($K(+1 $1/+F-,+1 Z]&'/A& $( 
&03C <[[^GY ;.*/E$B $( &03C <[[^_3 U+1 ('&G&P+1 ,$ ,-H$'$*X
($1 &5(+'$1 H5$'+* 0&1 H5$*($1 I5$ *+1 1-':-$'+* %&'& 5*& 
%'-)$'& &%'+K-)&/-8* & 0+1 $0$)$*(+1 ($8'-/+1 I5$ %$'X
)-(A&* -,$*(-! /&' 0&1 características I5$ ,$GA&* /5)%0-' 
0+1 )$*/-+*&,+1 )$(&/+*/$%(+1 Z,$*+)-*&,& variable 
de identifi cación_ J 0+ I5$ AG&)+1 & /+*1-,$'&' /+)+ 
$0$)$*(+1 ,-1/'-)-*&(+'-+1C /+)+ H5$'+* $0 papel J tipo 
Zvariables de discriminación_3 D5*(+ /+* $1(&1 :&'-&G0$1 
($8'-/&1C H5$'+* ($*-,&1 $* /5$*(& +('&1 ,$ 5* +'-F$* $)X
%A'-/+C ).1 0-F&,&1 &0 ($K(+ $1%$/A! /+ Zvariables empí-
ricas /+)+ forma de acceder J consideración en el tex-
to_3 71(& -*H+')&/-8* 1$ ,-1/5(-8 (&*(+ -*-/-&0)$*($ Z%&'& 
/+)%&'(-' 1-F*-! /&,+1 ,$ %&'(-,&_ /+)+ * '(1/"&%(&%C $1 
,$/-'C 5*& :$B -,$*(-! /&,+1 $* 0+1 ($K(+13 70 )&'/+ ! *&0 





Características S$')-($* -,$*(-! /&' /0&'&)$*($ $0 
)$(&/+*/$%(+
Papel S'$1$*(&* ,-H$'$*($1 H&/$(&1 ,$0 
)$(&/+*/$%(+
Tipo 71(&G0$/$ ,-H$'$*/-&1 ,$*('+ ,$0 
)$(&/+*/$%(+
Forma de acceder/Acercarse =*H+')& 1+G'$ /8)+ 1$ -*('+,5/$ 
$* $0 ($K(+
Consideración en el texto i$/+F$ 0+1 )$*1&P$1 -)%0A/-(+1 1+G'$ 
0& -)%+'(&*/-& ,$0 )$(&/+*/$%(+ I5$ 
1$ -*/05J$ $* $0 ($K(+
71($ )&'/+ 1$ /+*/'$(8 %&'& /&,& 5*+ ,$ 0+1 )$(&/+*X
/$%(+1 /+*1-,$'&,+13 >1AC '$H$'$*/-&1 %'$:-&1 /+)+ 
1+* 0+1 ('&G&P+1 ,$ @+'&1- Z"cc"_C 2&'-+((- J 4-1/EG$-* 
Z"ccf_C e-*-/R-XU&*,)&* J U$-R-* Z<[[[_C ;E-' J g&1X
0&:1RJ Z<[[<_C :&* #+')+0$* J g&10&:1RJ Z<[[\_C e$X
G$' Z<[[j_C g&10&:1RJ J ;E-' Z<[[`_C $* '$0&/-8* /+* 
$0 )$(&/+*/$%(+ !" $%& *+1 00$:8 & -,$*(-! /&'0+ /+)+ 
&I5$00+ I5$ %'$1/'-G$ $0 1-F*-! /&,+ ,$ 5*& %&0&G'& + 
H'&1$ ,$ H+')& )5J $1%$/A! /& $* (?')-*+1 ,$ 5*& 0-1(& 
65&,'+ "
Marco de análisis elaborado.
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,$ %'+%-$,&,$1 I5$ (-$*$* I5$ 1$' (+,&1 :$',&,$'&13 71& 
%'$1/'-%/-8* (-$*$ 5*&1 /&'&/($'A1(-/&1 I5$ %5$,$* 1$' 
-)%$'&(-:&1 Z*+ /+*('&,-/(+'-&C *+ &)G-F5&C -*:&'-&*($ 
G&P+ $0 /&)G-+ ,$ '$%'$1$*(&/-8*C *&(5'&0$B& P$'.'I5-/&_ 
5 +%/-+*&0$1C /+)+ $1 $0 /&1+ ,$ 0& )-*-)&0-,&,3 U+1 
,-H$'$*($1 %&%$0$1 J (-%+1 Z%'+/$,-)$*(&0 J $1('5/(5'&0_C 
I5$ /+)+ %+1($'-+')$*($ -*,-/&'$)+1 1+*C P5*(+ /+* 0&1 
/&'&/($'A1(-/&1C 0&1 :&'-&G0$1 $* 0&1 I5$ *+1 :&)+1 & /$*X
('&' $* $1($ &'(A/50+C J 1$ '$/+F$* $* $0 /5&,'+ <3 70 (-%+ 
%'+/$,-)$*(&0 E&/$ '$H$'$*/-& & 0+ I5$ ,-H$'$*($1 &5(+X
'$1 ,$*+)-*&* ,$! *-/-+*$1 '(& 23$"1%1 ZU$'+*C "cddY 
S-))C "cc\_C I5$ -*/05J$* 0+ I5$ 1$ (-$*$ I5$ E&/$' %&'& 
+G($*$' $0 +GP$(+ )&($).(-/+ ,$! *-,+ Z%3 $3C 5*& /-'/5*X
H$'$*/-& %5$,$ ,$! *-'1$ /+)+ 5*& H+')& %&'(-/50&' ,$ 
1$//-+*&' 5* /+*+_3 70 (-%+ $1('5/(5'&0 E&/$ '$H$'$*/-& & 
5*& %'+%-$,&, /+)L* ,$0 +GP$(+ I5$ 1$ ,$! *$C + ,$ 0+1 
$0$)$*(+1 I5$ /+*1(-(5J$* ,-/E+ +GP$(+ Z%3 $3C /-'/5*H$X
'$*/-& /+)+ 05F&' F$+)?('-/+ ,$ 0+1 %5*(+1 ,$0 %0&*+ 
I5$ /5)%0$* 5*& ,$($')-*&,& /+*,-/-8*_3
PAPEL
"3 =*('+,5/-' 0+1 +GP$(+1 ,$ 5*& ($+'A&C /&%(5'&*,+ 0& $1$*X
/-& ,$ 5* /+*/$%(+ /+)5*-/&*,+ 151 /&'&/($'A1(-/&1 J %'+X
%-$,&,$1
<3 71(&G0$/$' /+)%+*$*($1 H5*,&)$*(&0$1 %&'& 0& H+')&X
/-8* ,$ 5* /+*/$%(+
\3 71(&G0$/$' H5*,&)$*(+1 %&'& %'5$G&1b,$)+1('&/-+*$1 J 
'$1+0:$' %'+G0$)&1
j3 6'$&' 5*-H+')-,&, $* $0 1-F*-! /&,+ ,$ 0+1 /+*/$%(+1C I5$ 
%$')-(& /+)5*-/&' 0&1 -,$&1 )&($).(-/&1 ).1 H./-0)$*($
TIPO
Procedimental (P) ;-)G80-/+ Z&0F$G'&-/+ + *5)?'-/+_ 
]'.! /+b,-G5P+
k$K(+
Estructural (E) ;-)G80-/+ Z&0F$G'&-/+ + *5)?'-/+_
]'.! /+b,-G5P+
k$K(+
U&1 &%+'(&/-+*$1 ,$ ,-H$'$*($1 &5(+'$1 Z@&0&/E$HHC "cdfY 
2++'$C "ccjY H&**&C <[[[Y H$&0J J H+J0$1C <[[[Y ]&'/A& 
J U0-*&'$1C <[["Y l*5(EC <[[<Y e$G$'C <[[<_ *+1 00$:&'+* & 
/&'&/($'-B&' '&()*& /+* G&1$ $* 0& $K-1($*/-& ,$ 5*& %'$)-X
1&b$*5*/-&,+b%'+%+1-/-8* J ,$ 5*& 1$/5$*/-& ,$ -*H$'$*/-&1 
08F-/&1 &/$%(&,&1 /+)+ :.0-,&1 %+' %&'($ ,$ 0& /+)5*-,&, 
)&($).(-/& $* $0 1$*(-,+ ,$ M*+ $''8*$&1N3 6+)+ $* $0 /&1+ 
&*($'-+'C $* $0 /5&,'+ \ '$/+F$)+1 ,$ H+')& 1-*($(-B&,& 0+1 
&1%$/(+1 I5$ (5:-)+1 $* /5$*(& $* $0 /&1+ ,$ 15 %&%$0 J (-%+ 
Z%'&F).(-/+C -*($0$/(5&0 J ,$)+1('&/-8*_3 70 (-%+ %'&F).(-X
/+ $1(. '$1('-*F-,+ %+' 0& 1-*F50&'-,&, ,$0 15/$1+ ,$ I5$ 1$ 
('&(&C H&00&*,+ $* &/$%(&' $0 /&'./($' F$*?'-/+ J 1-$*,+ $* 
+/&1-+*$1 ,$%$*,-$*($ ,$ 5* )&($'-&0 /+*(-*F$*($ I5$ %5$X
,$ 1$' -)%'$/-1+ + ,$ %&'(-/50&'-,&,$1 ,$)&1-&,+ 0+/&0$13 
70 -*($0$/(5&0 '$I5-$'$ 0& $K%'$1-8* 0-*FmA1(-/& ,$ 0+1 +GP$(+1 
)&($).(-/+1 I5$ -*($':-$*$* J ,$ 151 '$0&/-+*$13 S+' L0(-X
)+C $0 (-%+ ,$)+1('&/-8* /+*00$:& E&/$' 51+ ,$ 5*&1 '$F0&1 
J /+*:$*/-+*$1 &/$%(&,&1 5*-:$'1&0)$*($ /+)+ :.0-,&1 %+' 
0& /+)5*-,&, )&($).(-/&3 ZS&'& ).1 -*H+')&/-8* 1+G'$ 
0+1 ('$1 (-%+1 -*/05-,+1C @&0&/E$HH "cdf J ]&'/A& J U0-*&'$1 
<[["_3
PAPEL
"3 n$'-! /&' I5$ 5*& ,$/0&'&/-8* $1 /-$'(&
<3 7K%0-/&' %+' I5? 5*& ,$/0&'&/-8* $1 /-$'(&
\3 6+)5*-/&' /+*+/-)-$*(+ )&($).(-/+ 
j3 #$1/5G'-' + /'$&' *5$:&1 )&($).(-/&1
`3 ;-1($)&(-B&' ,$/0&'&/-+*$1 $* 5* 1-1($)& &K-+).(-/+
^3 6+*1('5-' 5*& ($+'A& $)%A'-/&
f3 7K%0+'&' $0 1-F*-! /&,+ ,$ 5*& ,$! *-/-8* + 0&1 /+*1$X
/5$*/-&1 ,$ 5*& 15%+1-/-8*
d3 =*/+'%+'&' 5* E$/E+ G-$* /+*+/-,+ $* 5*& G&1$ *5$:& J 
%+' 0+ (&*(+ :-1(& ,$1,$ 5*& %$'1%$/(-:& '$/-$*($
TIPO






















70 )$(&/+*/$%(+ +(!",*& 1$ /&'&/($'-B8 /+)+ 5* $1I5$X
)& /+*/$%(5&0 151/$%(-G0$ ,$ 1$' ('&(&,+ )&($).(-/&X
)$*($C I5$ %$')-($ -*($'%'$(&' J %'$,$/-' 5*& 1-(5&/-8* 
Z6+GGC <[[<Y U$1E J #+$''C <[[\Y U$1E J U$E'$'C <[[\Y 
U$1E J H&'$0C <[[\_3 70 %&%$0 J (-%+ 1+* 0+1 /+*1-,$'&,+1 
$* $0 /5&,'+ j3 S+' M+(!",( !"N $*($*,$)+1 5* )+,$0+ 
,$ 1-(5&/-+*$1 $1%$/A! /&13 S+' M+(!",( '*&*NC 5* )+,$X
0+ %&'& 1-(5&/-+*$1 1-)-0&'$13
PAPEL
"3 S0&*($&' J '$1+0:$' /5$1(-+*$1 &G-$'(&1 
<3 6'$&'C '$! *&' J :&0-,&' )+,$0+1
\3 2&($)&(-B&' 1-(5&/-+*$1
j3 #-1$a&' J '$&0-B&' 1-)50&/-+*$1
`3 i$1+0:$' %'+G0$)&1 $ -*($':$*-' $* 0& '$1+05/-8* ,$ 
%'+G0$)&1 &%0-/&,+1
TIPO
Modelo de (MD) ;-)G80-/+ Z&0F$G'&-/+ + *5)?'-/+_
]'.! /+b,-G5P+
k$K(+
Modelo para (MP) ;-)G80-/+ Z&0F$G'&-/+ + *5)?'-/+_
]'.! /+b,-G5P+
k$K(+
> /+*(-*5&/-8*C %&1&)+1 & ,$(&00&' $* $0 1-F5-$*($ 
&%&'(&,+ &0F5*+1 '$150(&,+1 & 0+1 I5$ E$)+1 %+,-,+ 
&//$,$' & ('&:?1 ,$ 0& &%0-/&/-8* ,$0 )&'/+ /+*1('5-X
,+3
65&,'+ <
Aspectos considerados respecto al papel y tipo en defi nir.
65&,'+ \
Aspectos considerados respecto al papel y tipo en probar.
65&,'+ j
Aspectos considerados respecto al papel y tipo en modelar.
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  ASPECTOS METODOLÓGICOS Y ALGUNOS RESULTADOS
La obtención y el análisis de datos
#$! *-,+ $0 )&'/+ -*-/-&0C 1$ 1$0$//-+*&'+* /5&('+ /+0$//-+X
*$1 /+)%0$(&1 ,$ 0-G'+1 ,$ )&($).(-/&1 ,$ G&/E-00$'&(+ /+X
''$1%+*,-$*($1 & ,-H$'$*($1 $,-(+'-&0$1C I5$ *+1 -G&* & 1$':-' 
/+)+ '$H$'$*($ %&'& &%'+K-)&'*+1 & 0+ I5$ 1$ %'$($*,$ I5$ 
0+1 &05)*+1 &%'$*,&*3 U& 1$0$//-8* 1$ E-B+ G&1.*,+1$ $* 0&1 
1-F5-$*($1 /&'&/($'A1(-/&1V *_ 51+ H'$/5$*($ %+' %&'($ ,$ 0+1 
%'+H$1+'$1 ,$ 1$/5*,&'-&C )_ /+*1-,$'&' "o J <o ,$ G&/E-00$'&(+ 
,$ /&,& '&)&C J 4_ ($*$' $* /5$*(& (+,&1 0&1 $1%$/-&0-,&,$1 
Z@&/E-00$'&(+ ,$ 6-$*/-&1 ,$ 0& O&(5'&0$B& J ,$ 0& ;&05,b k$/X
*+08F-/+ J @&/E-00$'&(+ ,$ H5)&*-,&,$1 J 6-$*/-&1 ;+/-&0$1C 
& 0+1 I5$ $* $1($ &'(A/50+C %+' 1-)%0-! /&'C 0+1 -,$*(-! /&'$)+1 
/+)+ 6-$*/-&1 J ;+/-&0$1_3
;$ -,$*(-! /&'+* $* /&,& 5*& ,$ 0&1 %.F-*&1 ,$ 0+1 ($K(+1 
/+*1-,$'&,+1 5*-,&,$1 ,$ &*.0-1-1C $*($*,-,&1 /+)+ H'&X
1$1 I5$ $K%'$1&G&* ,-H$'$*($1 ,$/0&'&/-+*$1 )&($).(-/&1 
'$0&/-+*&,&1 /+* 0+1 )$(&/+*/$%(+1C J 1$ %'+/$,-8 & 5*& 
/5-,&,+1& /&($F+'-B&/-8* ,$ 0&1 )-1)&1 &%+J.*,+*+1 $* $0 
)&'/+ /+*/$%(5&0 ,$ %&'(-,& I5$C /+)+ J& E$)+1 -*,-/&,+C 
H5$ :&0-,&,+ J '$H+')50&,+ 15/$1-:&)$*($ & 0+ 0&'F+ ,$0 
%'+/$1+3 71(+ %$')-(-8 -,$*(-! /&' $* 5* %'-)$' %&1+C G&X
1.*,+1$ $* 0&1 /&'&/($'A1(-/&1 '$I5$'-,&1C 0&1 ,$/0&'&/-+*$1 
I5$ /+''$1%+*,A&* & 0+1 ,-H$'$*($1 )$(&/+*/$%(+1C &*+(&*X
,+ (+,&1 0&1 %&'(-/50&'-,&,$1 ,$ &I5$00&1 I5$ *+ /5)%0A&* 
,-/E&1 /&'&/($'A1(-/&13 ;$ '$&0-B8 &1A 5*& ,+G0$ (&G50&/-8*V 
$* 5*& (&G0& 1$ '$/+FA&* 0&1 5*-,&,$1 151/$%(-G0$1 ,$ 1$' 
/&($F+'-B&,&1 /+)+ )$(&/+*/$%(+ J $* +('&C 0&1 I5$ %'$1$*X
(&G&* &0F5*& %&'(-/50&'-,&, $K/05J$*($C %'+/$,-?*,+1$ & 5* 
'$/5$*(+ %+1($'-+'C I5$ *+1 %$')-($ &%'+K-)&'*+1 & 0& H+'X
)& $* 0& I5$ 1$ %'$1$*(&* 0+1 )$(&/+*/$%(+1 $* 0+1 ($K(+1 
$1/+0&'$1 ,$1,$ $0 )&'/+ &,+%(&,+3 
>1AC %+' $P$)%0+C $* $0 %'-)$' &*.0-1-1 0& ,$/0&'&/-8* 1-X
F5-$*($V
56$* 174"1%8$ !" $9+"&(1 &"*,"1 "1 7$* 1"47"$4%* !" 
$9+"&(1 &"*,"1 (&!"$*!(1 7$( !"/&:1 !" (/&(; <':2%$* 
=>2@ =A B*4-%,,"&*/( C%"$4%*1 !" ,* D*/7&*,"E* F !" ,* 
G*,7!H I"4$(,82%4( !" ,* "!%/(&%*, 4($1%!"&*!*JK
*+ H5$ /+*1-,$'&,& %&'& 15 %+1($'-+' &*.0-1-1 ,$G-,+ & 
I5$ *+ /5)%0A& 0&1 /&'&/($'A1(-/&1 *$/$1&'-&1 %&'& /+*1-X
,$'&'0& ,$! *-/-8* ,$ 5* +GP$(+ )&($).(-/+ Z%+' $P$)%0+C 
0& *+ &)G-Fm$,&,_3
7* 5* 1$F5*,+ %&1+C %&'& /&,& 5*+ ,$ 0+1 )$(&/+*/$%(+1 
1$ $0&G+'8 5*& (&G0& ,$ ,+G0$ $*('&,&3 7* $0 $P$ :$'(-/&0 
1$ H5$'+* 1-(5&*,+ 0&1 ,-H$'$*($1 ,$/0&'&/-+*$1 Z/+''$1X
%+*,-$*($1 &0 )$(&/+*/$%(+ /+*1-,$'&,+_ '$/+F-,&1 $* $0 
%'-)$' &*.0-1-1 J $* $0 E+'-B+*(&0C 0&1 ,-H$'$*($1 :&'-&G0$1 
/+*1-,$'&,&1V ,-1/'-)-*&(+'-&1 J $)%A'-/&13 ;$ -,$*(-! /8 
$* /&,& /&1+ $0 %&%$0 J (-%+ %&'& 0&1 :&'-&G0$1 ,-1/'-)-*&X
(+'-&1C J 0& H+')& ,$ &//$,$' J /+*1-,$'&/-8* $* $0 ($K(+ 
%&'& 0&1 :&'-&G0$1 $)%A'-/&13
#&,& 0& $K($*1-8* ,$ 0+1 '$150(&,+1 +G($*-,+1 ZG&1(& 
'$1$a&' I5$ $* $0 /&1+ ,$0 /5'1+ "o ,$ G&/E-00$'&(+ ,$ 
/-$*/-&1 1$ '$/+F-$'+* <f` ,$/0&'&/-+*$1 ,$ 0&1 I5$ 
<[\ /5)%0A&*C ,$1,$ 0&1 /&'&/($'A1(-/&1 -,$*(-! /&,&1 $* 
*5$1('+ )&'/+C 0&1 /+*,-/-+*$1 %&'& 1$' ,$! *-/-8*_ J 
I5$ *5$1('+ +GP$(-:+ *+ $1 F$*$'&0-B&' 1-*+ %'+H5*,-B&' 
$* 5* $1(5,-+ /+*P5*(+ I5$ %5$,$ 1$*(&' 0&1 G&1$1 %&'& 
5* ('&G&P+ %+1($'-+'C $* $1($ &'(A/50+ :&)+1 & /$*('&'*+1 
$*V
W 5*& /+0$//-8* ,$ 0-G'+1 Z"o J <o ,$ G&/E-00$'&(+ ,$ (+,&1 
0&1 '&)&1 ,$ 5*& )-1)& $,-(+'-&0C $1/+F-,& %+' 15 &)%0-& 
-)%0&*(&/-8* $* *5$1('& 6+)5*-,&, >5(8*+)&_C J
W 0&1 variables de discriminaciónC $1 ,$/-'C $* ,+1 ,$ 0+1 
$0$)$*(+1 ($8'-/+1C %&%$0 J (-%+C I5$ E&* H5*,&)$*(&,+ 
*5$1('+ ('&G&P+3 
Algunos resultados
71($ &%&'(&,+ 0+ :&)+1 & $1('5/(5'&' $* ,+1 15G&%&'(&X
,+13 7* %'-)$' 05F&'C *+1 /$*('&'$)+1 $* 0+1 '$150(&,+1 
F0+G&0$1 +G($*-,+13 7* 1$F5*,+ 05F&'C *+1 +/5%&'$)+1 
$* /&,& 5*+ ,$ $00+1 ,$ 0&1 :&'-&G0$1 /+*1-,$'&,&13
!"#$%&'()"*)&+'"#$&*$,"#$'&-'"#$)"*#./&0(/"#
7* 0& (&G0& 1-F5-$*($ 1$ '$/+F$* 0+1 %+'/$*(&P$1 ,$ /&,& 
5*+ ,$ 0+1 )$(&/+*/$%(+1 /+*1-,$'&,+1 $* '$0&/-8* /+* 















6+* (+,&1 0&1 %'$:$*/-+*$1 I5$ 1$ ,$G$* (+)&' $* 0& -*X
($'%'$(&/-8* ,$ $1($ (-%+ ,$ ,&(+1C %&'$/$ I5$ $* 0& /+*1X
('5//-8* ,$0 /+*+/-)-$*(+ )&($).(-/+ I5$ 1$ %'$($*,$ 
,$1&''+00$* 0+1 &05)*+1 $* $1($ /&1+ /+*/'$(+C 1$ %+*$ 
5* )&J+' ?*H&1-1 $* !" $%& $* (+,&1 0&1 '&)&1 J /5'1+13 
L&()*& (-$*$ )&J+' '$0$:&*/-& $* $0 G&/E-00$'&(+ ,$ /-$*X
/-&1 J +(!",*& $* $0 /&1+ ,$ 1+/-&0$13 #$ &0FL* )+,+C 1$ 
&%'$/-& $* 0&1 )&($).(-/&1 ,$0 G&/E-00$'&(+ 5* $1H5$'B+ 
%+' -' M$(-I5$(&*,+N /+*/$%(+1 J %'+/$,-)-$*(+1 I5$ :&X
J&* /+*1(-(5J$*,+ 5*& G&1$ %&'& 15 %+1($'-+' 5(-0-B&/-8* 
$* 5*& H+')&/-8* 5*-:$'1-(&'-&3 70 51+ ,$ $1(+1 +GP$(+1 
*+ %&'$/$ 1$' $0 +GP$(-:+ ,$ 0& H+')&/-8* )&($).(-/& ,$ 
$1(+1 &05)*+13 O+1 %'$F5*(&)+1 E&1(& I5? %5*(+ $1(& 
%&'/$0&/-8* 1$/5$*/-&,& ,$ 0+1 )$(&/+*/$%(+1 *+ P51(-X
! /& &0F5*+1 %'+G0$)&1 I5$ 1$ $*/5$*('&* 0+1 %'+H$1+'$1 
,$ G&/E-00$'&(+ Z5* $K/$1+ ,$ ,$! *-/-+*$1 1-* ,$)&1-&,& 
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'$0&/-8* /+* 15 51+ $* %'5$G&1 J )+,$0&/-+*$1_ + 0+1 
%'+H$1+'$1 5*-:$'1-(&'-+1 Z5* /+*+/-)-$*(+ )&($).(-/+ 
H5*,&)$*(&,+ $* $0 '$/5$',+ ,$ 0&1 )$*/-+*&,&1 ,$! X
*-/-+*$1_3
!(#$1(0.(2,&#$ tipo$ 3$papel$ &*$)(/($4*"$/&$ ,"#$%&'()"*5
)&+'"#
M"/*4($4"'/( !" $%&N $* '$0&/-8* /+* 0& :&'-&G0$ /%'(C 
I5$'$)+1 ,$1(&/&' I5$ $* (+,&1 0&1 '&)&1 ,$0 G&/E-00$'&X
(+ $0 )$(&/+*/$%(+ !" $%& 1$ :-*/50& & 5*& GL1I5$,& ,$ 
%'+%-$,&,$1 /+)5*$1 I5$ /&'&/($'-/$* &0 $0$)$*(+ I5$ 
1$ ,$! *$3 71(+ 1$ %+*$ ,$ )&*-! $1(+ $* 0& %'$,+)-*&*/-& 
,$0 (-%+ $1('5/(5'&0 1+G'$ $0 %'+/$,-)$*(&03 70 1-1($)& ,$ 
'$%'$1$*(&/-8* ($K(+ 1$ /+*1-,$'& 5* :$EA/50+ /+* 15! X
/-$*($ $*(-,&, /+)+ %&'& %+,$' &//$,$' &0 )$(&/+*/$%(+3 
>1-)-1)+C $0 ($K(+ $1 5* )$,-+ %&'& 0& -*('+,5//-8* ,$0 
0$*F5&P$ 1-)G80-/+ )&($).(-/+C )-$*('&1 I5$ $0 F'.! /+ 
0$ 1-':$ ,$ &%+J+3 7* $0 F'.! /+ I5$ 1$ '$/+F$ $* 0& ! F5X
'& " 1$ %5$,$* &%'$/-&' $1(+1 &1%$/(+13 7* ,-/E+ F'.! /+C 
M7k33N /+''$1%+*,$ & (-%+ $1('5/(5'&0 /+* 1-1($)& ,$ '$X
%'$1$*(&/-8* ($K(+ P5*(+ /+* 1-)G80-/+ + F'.! /+ + &)X
G+1C J M7;33N /+''$1%+*,$ & (-%+ $1('5/(5'&0 /+* 1-1($)& 
,$ '$%'$1$*(&/-8* 1-)G80-/+ P5*(+ /+* ($K(+ + F'.! /+ + 
&)G+13
7*('$ 0+1 &1%$/(+1 & ,$1(&/&' $* 0& %'$1$*(&/-8* ,$0 )$X
(&/+*/$%(+ /+* '$1%$/(+ & 0& :&'-&G0$ '*'",C %+,$)+1 
)$*/-+*&' I5$ $0 0$*F5&P$ /+)L* *$/$1&'-+ %&'& 0& -*('+X
,5//-8* ,$ 0& ($+'A& )&($).(-/& $* $1(+1 *-:$0$1 %&'$/$ 
I5$ *$/$1-(& 5*+1 1-F*-! /&,+1 /+)5*$1 I5$ 1$ %'+%+'X
/-+*&* & ('&:?1 ,$ 0&1 ,$! *-/-+*$13 S+,'A&)+1 ,$/-' I5$ 
!" $%& $1(. /+*1-,$'&,+ /+)+ 5* )$,-+ %&'& %+1-G-0-(&' 
$1& /+)5*-/&/-8*3 71+ 1$ :$ $* 0& /0&'& %'$,+)-*&*/-& 
,$0 -*($*(+ ,$ /'$&' 5*-H+')-,&, $* $0 1-F*-! /&,+ ,$ 0+1 
/+*/$%(+1 I5$ %$')-(& /+)5*-/&' 0&1 -,$&1 )&($).(-/&1 
)&1 H./-0)$*($ Z%&%$0 j_. 
M"/*4($4"'/( '&()*&: /+)+ 1$ %5$,$ &%'$/-&' $* $0 1-X
F5-$*($ F'.! /+C /+* '$1%$/(+ & 0& :&'-&G0$ /%'( $1($ )$(&X
/+*/$%(+ 1$ /+*1('5J$ /+* ,-1(-*(&1 H&/$(&13 71(+ 00$:& & 
5* (-%+ ,$ /+*1('5//-8* I5$ %+,'A&)+1 00&)&' M/+)%0$X
(+NC $* $0 1$*(-,+ ,$ I5$ &%&'$/$* 0+1 ('$1 (-%+1 ,$ %'5$X
G&1 /+*1-,$'&,+1 Z%'&F).(-/&C -*($0$/(5&0C ,$)+1('&/-8*_ 
$* (+,+1 0+1 /5'1+1 J '&)&13 7* 0& ! F5'& < 1$ '$/+F$ $0 
F'.! /+ I5$ %$')-($ :-15&0-B&' $1(+1 '$150(&,+13 7* ,-/E+ 
F'.! /+ MS#33N /+''$1%+*,$ & %'5$G& %'&F).(-/& ,-'$/(& 
/+* /5&0I5-$' 1-1($)& ,$ '$%'$1$*(&/-8*C M=#33NC 1$'A& -*X
($0$/(5&0 ,-'$/(& /+* /5&0I5-$' 1-1($)& ,$ '$%'$1$*(&/-8* 
J M##33N 1$ '$! $'$ & ,$)+1('&/-8* ,-'$/(& /+* /5&0I5-$' 
1-1($)& ,$ '$%'$1$*(&/-8*3
U& %'$1$*/-& )&J+'-(&'-& ,$ 0& :&'-&*($ M,-'$/(&N $* (+X
,&1 0&1 '&)&1 ,$0 G&/E-00$'&(+ %5$,$ -*,-/&' I5$ 0& -,$& ,$ 
%'+G&' 1$ :-*/50& & 5*& ,$($')-*&,& 1$/5$*/-&C $* %&'(-X
/50&'C %'$)-1&X,$1&''+00+X/+*/051-8*3 U0&)& 0& &($*/-8* 
0& H5$'($ %'$1$*/-& ,$ 0& ,$)+1('&/-8* ,-'$/(& $* <o ,$ 
G&/E-00$'&(+ ,$ 1+/-&0$1C E$/E+ /5J& $K%0-/&/-8* *$/$1-X
(&'A& ,$ 5* $1(5,-+ %+1($'-+' ).1 %'+H5*,+C $* $0 I5$ 0&1 
%'+%-&1 +'-$*(&/-+*$1 /5''-/50&'$1 1$'A&* $:-,$*($)$*($ 
5*& :&'-&G0$ & /+*1-,$'&'3
7* '$0&/-8* /+* 0+1 1-1($)&1 ,$ '$%'$1$*(&/-8*C '&()*& 
$1(. )5J :-*/50&,+ &0 0$*F5&P$ 1-)G80-/+X)&($).(-/+C 
1-$*,+ $0 ($K(+ J F'.! /+ /+)%0$)$*(&'-+13 70 1-1($)& ,$ 
'$%'$1$*(&/-8* F'.! /+ 1$ /+*1-,$'& $* +/&1-+*$1 5* :$X
EA/50+ /+* 15! /-$*($ $*(-,&, /+)+ %&'& %+,$' :-15&0-B&' 
$0 )$(&/+*/$%(+ Z& ,-H$'$*/-& ,$ 0+ I5$ 15/$,A& /+* $0 
)$(&/+*/$%(+ !" $%&C $* $0 I5$ $0 ($K(+ 180+ $1 $* &0F5X
*+1 /&1+1 15! /-$*($_3 7* '$0&/-8* /+* 0&1 ,-H$'$*/-&1 $* 
/5'1+1 Jb+ $1%$/-&0-,&,$1C $* 0& '&)& ,$ /-$*/-&1 E&J 5*& 
/-$'(& MF'&,5&/-8*N $* 0& %'+F'$1-8* ,$ H+')&0-B&/-8* 
/+* 0& I5$ 1$ -*('+,5/$ $0 )$(&/+*/$%(+ '&()*&3 71(+ 1$ 
)5$1('& $* $0 51+ ,$ 0&1 ,-1(-*(&1 H&/$(&1 %'&F).(-/&C -*X
($0$/(5&0C ,$)+1('&/-8* $* $1($ )-1)+ +',$* J ,$ )$*+' 
& )&J+' /&*(-,&,3
U& :&'-&G0$ '*'", *+1 -*,-/& I5$ 0& /+*1('5//-8* ,$0 
)$(&/+*/$%(+ 1$ :-*/50& & :&0-,&/-8*C 0+ I5$ 1$ %+*$ ,$ 
)&*-! $1(+ $* $0 %'$,+)-*-+ ,$0 %&%$0 Mn$'-! /&' I5$ 5*& 
,$/0&'&/-8* $1 /-$'(&N Z%&%$0 "_3
M"/*4($4"'/( +(!",*&: 5* &1%$/(+ & ,$1(&/&' $* 0& %'$X
1$*(&/-8* ,$0 )$(&/+*/$%(+ $* '$0&/-8* /+* 0& :&'-&G0$ 
/%'( $1 I5$ $* (+,+1 0+1 /5'1+1 J $1%$/-&0-,&,$1 0& /+*1X
('5//-8* ,$0 )$(&/+*/$%(+ 1$ :-*/50& & 0& -,$& ,$ I5$ 
$0 %'+/$1+ ,$ )+,$0&' 1$ /+*1-,$'& 5* +(!",( !" 5*& 
1-(5&/-8* %'$$1(&G0$/-,&C & ,-H$'$*/-& ,$0 +(!",( '*&* 
4-F5'& "
Gráfi co correspondiente al metaconcepto defi nir.
4-F5'& <
Gráfi co correspondiente al metaconcepto probar.
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  $* $0 I5$ 1$ G51/& 5* )+,$0+ %&'& &%0-/&' & ,-H$'$*($1 1-(5&/-+*$1 ,$0 )-1)+ (-%+3 7* 0& ! F5'& \ %'$1$*(&)+1 
$0 F'.! /+ /+''$1%+*,-$*($C $* $0 I5$ 2#Z;k_ '$1%+*,$ & 
M)+,$0&' ,$N /+* 1-1($)&1 ,$ '$%'$1$*(&/-8* 1-)G80-/+ 
J ($K(+Y 2#Z;]_ 1$ '$! $'$ & M)+,$0&' ,$N /+* 1-1($)&1 
,$ '$%'$1$*(&/-8* 1-)G80-/+ J F'.! /+ 2#Z;k]_ 1$'A& 
M)+,$0&' ,$N /+* 1-1($)&1 ,$ '$%'$1$*(&/-8* 1-)G80-/+C 
($K(+ J F'.! /+Y 2#Z;_ /+''$1%+*,$ & M)+,$0&' ,$N 180+ 
/+* 1-1($)& ,$ '$%'$1$*(&/-8* 1-)G80-/+C J /+* 2Z;33_ 
*+1 '$H$'-)+1 & /5&0I5-$'& ,$ 0+1 (-%+1 ,$ M)+,$0&'NC 
/+* $0 1-1($)& ,$ '$%'$1$*(&/-8* 1-)G80-/+ P5*(+ /+* 
($K(+ + F'.! /+ + &)G+13
S+,$)+1 ,$/-' I5$ $0 1-)G80-/+ $1 $0 1-1($)& ,$ '$%'$X
1$*(&/-8* H5*,&)$*(&0 $* 0& %'$1$*(&/-8* ,$ $1($ )$(&X
/+*/$%(+C 1-$*,+ ($K(+ J F'.! /+ /+)%0$)$*(&'-+1 ,$ ?03 
>5*I5$ $1(+1 ,+1 1-1($)&1 ,$ '$%'$1$*(&/-8* *+ (-$*$* 0& 
)-1)& '$0$:&*/-& I5$ $0 1-)G80-/+C $0 %&' 1-)G80-/+X($KX
(5&0 $1 $0 :$EA/50+ I5$ 1$ %'$1$*(& /+)+ ).1 &,$/5&,+ 
%&'& 0& -*('+,5//-8* ,$0 )$(&/+*/$%(+3
>0F5*+1 &1%$/(+1 & ,$1(&/&' $* 0& %'$1$*(&/-8* ,$0 )$(&X
/+*/$%(+ $* '$0&/-8* /+* 0& :&'-&G0$ '*'", 1$'A&* I5$ $* 
(+,+1 0+1 /5'1+1 J $1%$/-&0-,&,$1C )&J+'-(&'-&)$*($ $0 
+(!",*& 1$ :$ /+)+ '$1+0:$' %'+G0$)&1 &%0-/&,+13 71(+ 
1$ %+*$ ,$ )&*-! $1(+ $* 0& %'$,+)-*&*/-& ,$ '$1+0:$' 
%'+G0$)&1 $ -)%0-/&' $* 0& '$1+05/-8* ,$ %'+G0$)&1 &%0-X
/&,+1 Z%&%$0 `_3
> ('&:?1 ,$0 &*.0-1-1 ,$ 0& /+0$//-8* ,$ ($K(+1 /+*1-,$'&X
,&C 1$ &%'$/-& I5$ *+ $K-1($* F'&*,$1 ,-H$'$*/-&1 $*('$ 0&1 
,-1(-*(&1 '&)&1 '$1%$/(+ & 0+ I5$ 1$ %'$($*,$ I5$ &%'$*,&* 
0+1 &05)*+1C &5*I5$ 1$ %5$,$* -*,-/&' &0F5*+1 )&(-/$13 
7* F$*$'&0C 1$ %+($*/-& $* F'&* )$,-,& $0 &%'$*,-B&P$ ,$ 
5* :+/&G50&'-+ G.1-/+C ,&*,+ 5*& /-$'(& -)%+'(&*/-& & %'+X
G&' $* )&($).(-/&1 :-*/50&,& /&1- 1-$)%'$ & E$/E+1 )&X
($).(-/+1 ,$ /-$'(& '$0$:&*/-& Z($+'$)&1 J %'+%+1-/-+*$1 
M/0.1-/&1N /+* 5*& %+($*/-&0-,&, &15)-,& /50(5'&0)$*($_3 
;$ ,& &1A 5*& -,$& )5J MH+')&0N ,$0 )$(&/+*/$%(+ '&()*& 
$* 5* ,+G0$ 1$*(-,+V 1$ ('&10&,& 0& -)%+'(&*/-& & 0+ I5$ 
E&J I5$ %'+G&' J *+ &0 %'+/$1+ J 1$ :-*/50& & 5*& 1$/5$*X
/-& )5J $1('5/(5'&,& J ,$($')-*&,& Z%'$)-1&X,$1&''+00+X
/+*/051-8*C %5$1(+ ,$ )&*-! $1(+ $* 0& %'$,+)-*&*/-& ,$ 
0& ,$)+1('&/-8* ,-'$/(&_ I5$ $*/+'1$(& ,$ &0F5*& )&*$'& 
,$1&''+00+1 %+1($'-+'$1 ,$0 I5$E&/$' )&($).(-/+3 ;$ )-*-X
)-B& 0& -)%+'(&*/-& ,$0 )$(&/+*/$%(+ +(!",*&C :-*/50.*X
,+1$ & 0& '$1+05/-8* ,$ %'+G0$)&1 /+*/'$(+1 J &%0-/&,+13 
7* '$0&/-8* /+* 0+1 )+,+1 ,$ '$%'$1$*(&/-8*C $0 1-1($)& 
,$ '$%'$1$*(&/-8* 1-)G80-/+X)&($).(-/+ $1 $0 0$*F5&P$ 
& ('&:?1 ,$0 /5&0 1$ /+)5*-/&* 0&1 -,$&1 )&($).(-/&1 $* 
$1(+1 *-:$0$13 7* F$*$'&0C $0 F'.! /+ J $0 ($K(+ 1-':$* ,$ 
&%+J+3 
CONCLUSIONES
65&('+ -,$&1 :&* & /$*('&' $1(&1 /+*/051-+*$13 U& %'-X
)$'& ,$ $00&1 1$ '$! $'$ &0 )&'/+ $0&G+'&,+ $* *5$1('+ 
$1(5,-+3 U& 1$F5*,& &G+',& 5*& *5$:& H+')& ,$ /+*1-,$X
'&' 0+1 /+*($*-,+1 )&($).(-/+1 $* $1(+1 *-:$0$1 J 0&1 /+X
''$1%+*,-$*($1 -)%0-/&/-+*$1 /5''-/50&'$13 U& ($'/$'& 1$ 
+/5%& ,$ 0+ I5$ E& &%+'(&,+ $0 $1(5,-+ $* '$0&/-8* /+* 0& 
/+*1('5//-8* ,$0 /+*+/-)-$*(+ )&($).(-/+3 S+' L0(-)+C 
*+1 /$*('&)+1 $* $0 %'+%-+ ,$1&''+00+ ,$ 0& /+)5*-,&, 
,$ -*,&F&/-8* $* 0& I5$ $0 $1(5,-+ E& $1(&,+ -*)$'1+3 > 
('&:?1 ,$ $1(&1 /5&('+ -,$&1 I5$'$)+1 -*/-,-' (&*(+ $* 0+1 
+GP$(-:+1 %0&*($&,+1 $* $0 &'(A/50+ /+)+ $* 0&1 /&'&/($X
'A1(-/&1 F$*$'&0$1 I5$ 1-(5&G&* *5$1('+ ('&G&P+3
7* '$0&/-8* /+* 0& %'-)$'& -,$&C $0 )&'/+ $0&G+'&,+ 1$ E& 
)+1('&,+ L(-0 $* 5*& ,+G0$ :$'(-$*($V /+)+ -*1('5)$*(+ 
,$ -*:$1(-F&/-8* J /+)+ -*1('5)$*(+ ,$ '$" $K-8*3 7* $0 
%'-)$' /&1+C $0 )&'/+ E& 1-,+ 0+ 15! /-$*($)$*($ %+($*($ 
%&'& %$')-(-'*+1 -,$*(-! /&' $ -*($'%'$(&' $0$)$*(+1 /0&X
:$ $* 0& /+*1('5//-8* ,$0 /+*+/-)-$*(+ )&($).(-/+3 ;-* 
$)G&'F+C $0 %'+/$1+ '$/5'1-:+ I5$ E& H+')&,+ %&'($ ,$ 
15 F$*$'&/-8* /+*(-*L&C J& I5$ E$)+1 ,$($/(&,+ &1%$/X
(+1 I5$ ,$G$* 1$' )$P+'&,+1 Z/&'&/($'-B&/-8* ,$ &0F5*&1 
:&'-&G0$1_ J +('+1 I5$ ,$G$* 1$' -*/+'%+'&,+1 Z)$P+' ,-1X
/'-)-*&/-8* $*('$ 0+1 )+,+1 ,$ '$%'$1$*(&/-8*_3 >1-)-1X
)+C E& %'+%+'/-+*&,+ 5* -*1('5)$*(+ ,$ '$" $K-8* %&'& 
M)-'&'N 0+1 /+*($*-,+1 )&($).(-/+1 ,$1,$ 5*& %$'1%$/X
(-:& ,-H$'$*($C 0+ I5$ &G'$ *5$:+1 )&'/+1 ,$ ,-1/51-8*3
H$)+1 /+*1-,$'&,+ 0+1 /+*($*-,+1 G&1.*,+*+1 $* +('+1 
'$H$'$*($1 ,-1(-*(+1 ,$ 0+1 G0+I5$1 I5$ 0+1 E&* &'(-/50&,+ 
('&,-/-+*&0)$*($3 U+1 E$)+1 :-1(+ & ('&:?1 ,$ 5*+1 )$(&X
/+*/$%(+1 G&P+ 0+1 /5&0$1 1$ %5$,$* :$' (+,+1 $1+1 G0+I5$1 
J I5$ &%+'(&* 0& -,$& ,$ 0&1 )&($).(-/&1 /+)+ %'+/$1+ 
H'$*($ & +('& ).1 $1(.(-/& ,$ 0&1 )&($).(-/&1 /+)+ /5$'%+ 
,$ /+*+/-)-$*(+ $1(&G0$/-,+3 qr5? *+1 E& &%+'(&,+ $1(& 
/+*1-,$'&/-8* $* $0 /&1+ %&'(-/50&' ,$0 ($K(+ /+*1-,$'&,+ 
/+)+ /+*($K(+s 9*& %&*+'.)-/& ,$ 0+ I5$ %5$,$* %$'/-X
G-' 0+1 &05)*+1 I5$ /+*1(-(5J$ $0 )$(&/+*/$%(+C I5$ $1 
$* &0F5*& )$,-,& 5*+ ,$ 0+1 '$H$'$*($1 Z$:-,$*($)$*($ 
/+*,-/-+*&,+b)$,-&(-B&,+ %+' 0& 0&G+' ,$0 %'+H$1+'_ 1+G'$ 
$0 I5$ $00+1 :&* & $,-! /&' 15 /+)%'$*1-8* ,$0 I5$E&/$' 
)&($).(-/+3 700+ *+1 00$:& & %$*1&' $* 5*& *5$:& H+')& ,$ 
/+*1-,$'&' 0+1 /+*($*-,+1 $1/+0&'$1 I5$ %+,'A& ($*$' /0&'&1 
-)%0-/&/-+*$1 /5''-/50&'$13
#$1,$ $0 %5*(+ ,$ :-1(& ,$ 0+1 $0$)$*(+1 I5$C & %&'(-' ,$ 
*5$1('& %$'1%$/(-:&C -*($':-$*$* $* $0 &%'$*,-B&P$ )&($X
).(-/+ ,$ 0+1 &05)*+1C $0 E$/E+ ,$ %0&*($&'*+1 0+1 )$(&X
/+*/$%(+1 E& %$')-(-,+ M:-15&0-B&'Nb&//$,$' & 5*& 1$'-$ 
,$ /&'&/($'A1(-/&1 Z'$0&/-+*$1 I5$ 1$ $1(&G0$/$*C %'+/$X
4-F5'& \
Gráfi co correspondiente al metaconcepto modelar.
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1+1 I5$ 1$ %+($*/-&*C 0$*F5&P$C $(/3_ I5$ 1+* %'+%-&1 ,$ 0& 
/+*1('5//-8* ,$0 '&B+*&)-$*(+ )&($).(-/+ J I5$C ,$ &0X
F5*& )&*$'&C 1$ M,$1,-G5P&*N /5&*,+ *+1 0&1 %0&*($&)+1 
,$1,$ 0+1 G0+I5$1 ($).(-/+13 7:-,$*($)$*($C 1&G$)+1 I5$ 
E&J &1%$/(+1 ,$0 I5$E&/$' )&($).(-/+ & 0+1 I5$ *+ E$)+1 
%+,-,+ &//$,$' $* $1($ $1(5,-+ $K%0+'&(+'-+3 O$/$1-(&)+1 
%'+H5*,-B&' (&*(+ $* 0&1 :&'-&G0$1 /+*1-,$'&,&1 $* /&,& 
)$(&/+*/$%(+ /+)+ $* 0& %+1-G0$ -*/051-8* ,$ *5$:+1 )$X
(&/+*/$%(+13 
S+' L0(-)+C *+1 F51(&'A& ! *&0-B&' '$&0-B&*,+ &0F5*&1 '$X
" $K-+*$1 1+G'$ 0+ I5$ 15%+*$ E&G0&' ,$ /+)5*-,&,$1 
,$ -*,&F&/-8* $* $1($ /+*($K(+ ZD&Q+'1R-C <[[\G_ J 0+ 
I5$ 00$:& & $1(&G0$/$' ,-H$'$*/-&1 $*('$ 15 /+*1-,$'&X
/-8* J 0+ I5$ 1$'A& 5* $I5-%+ -*:+05/'&,+ $* 5*& (&'$& 
/+)L* Z).1 &00. ,$0 51+ ,$ %&0&G'&1 *5$:&1_3 7* $1($ 
/+*($K(+C ,$1(&/&)+1 $0 %+($*/-&0 ,$ $1(&1 /+)5*-,&X
,$1 J 0& -)%+'(&*/-& ,$ 0&1 1-(5&/-+*$1 ,$ /+X&%'$*,-X
B&P$ I5$ $* $00&1 $)$'F$* Z;.*/E$B $( &03C <[[^Y ]&'/A& 
$( &03C <[[^&C G_3 
65&*,+ 1$ &G+',& 5*& -*:$1(-F&/-8* /+)+ 0& &I5A %'$1$*X
(&,&C $1 -*/5$1(-+*&G0$ I5$ $K-1($ 5* +GP$(-:+ ,$ %&'(-,&C 
%$'+ $* 0&1 /+)5*-,&,$1 ,$ -*,&F&/-8* ?1($ *+ 1$ (-$*$ 
%+' ,&,+ $ -*)5(&G0$C 1-*+ I5$ 1$ '$$0&G+'& ,$*('+ ,$ 0& 
/+)5*-,&,C I5$ 0+ &15)$ /+)+ %'+%-+ J 0$ ,& 1-F*-! /&,+C 
'$H+')50.*,+0+ $* +/&1-+*$13 7* *5$1('+ /&1+C 0& /+$K-1X
($*/-& ,$ $0$)$*(+1 %'+/$,$*($1 ,$ ,-H$'$*($1 .)G-(+1C 
/+* 5* /+*+/-)-$*(+ ,-1('-G5-,+ /+* ,-1(-*(+1 +'AF$*$1C 
&15)-,+ %+' /&,& 5*+ ,$ *+1+('+1 J &%+'(&,+ &0 /+0$/X
(-:+C E& %$')-(-,+ I5$ $0 /+*+/-)-$*(+ /+*P5*(+ $)$'P& 
,$1,$ ,-1(-*(+1 :?'(-/$13 U+1 ,-H$'$*($1 )-$)G'+1 E&* -,+ 
%0&*($&*,+ 0+1 %'+G0$)&1 J ,5,&1 I5$ 0$1 -G&* 15'F-$*,+ 
$* $0 ,$1&''+00+ ,$0 %'+/$1+ ,$ -*:$1(-F&/-8*C I5$ %&1&G&* 
& /+*:$'(-'1$ $* %'+G0$)&1 ,$ 0& /+)5*-,&,3 U& ,-1/51-8* 
1$ E& F$*$'&,+ $*('$ 0+1 )-$)G'+1C -*,$%$*,-$*($)$*($ 
,$ 15 %'+/$,$*/-& I5$C /+)+ $1 08F-/+C E& /+*,-/-+*&,+ 
0& -*H+')&/-8* &%+'(&,&3 >,$).1C $1+1 %'+G0$)&1 J ,5X
,&1C E&J&* :$*-,+ ,$ 0& %'./(-/& ,$ 0+1 %'+H$1+'$1 + ,$ 
0+1 %'+%-+1 -*:$1(-F&,+'$1C E&* 1-,+ &15)-,+1 %+' 0& /+X
)5*-,&,C I5$ 0+1 E& '$(+)&,+ /+)+ %'+%-+1 J 0+1 &G+',& 
,$1,$ 0+1 ,-H$'$*($1 '$H$'$*($13 U& /+)5*-,&, ,$:5$0:$ 
& 15 :$B $1+1 '$H$'$*($1 & 0+1 )-$)G'+1C %'+,5/-?*,+1$ 
5* %'+/$1+ ,$ M&1-)-0&/-8* -*,-:-,5&0N3 71($ %'+/$1+ 
%$')-($ J& 5* 51+ %&'(-/50&'3 >1AC %+' $P$)%0+C $0 )&'/+ 
$0&G+'&,+ $* $1($ $1(5,-+C %&'& 0+1 )-$)G'+1 ,$ 0& /+)5X
*-,&, I5$ ,$1$)%$a&* 15 ('&G&P+ $* 0& 5*-:$'1-,&, %5$,$ 
-*/-,-' $* 0& H+')& ,$ /+*1-,$'&' $0 /+*+/-)-$*(+ *$/$1&X
'-+ %&'& 1$' 5* %'+H$1+' ,$ )&($).(-/&1 ,$ 1$/5*,&'-&C J 
%+' (&*(+C $* 0+1 /+*($*-,+1 ,$ 0+1 /5'1+1 ,$ H+')&/-8*3 
S&'& 0+1 )-$)G'+1 ,$ *5$1('& /+)5*-,&, I5$ ,$1$)%$X
a&* 15 ('&G&P+ $* 1$/5*,&'-& +G0-F&(+'-& J G&/E-00$'&(+ $1 
5* )$,-+ %&'& :$' M0+ I5$ ,&*N J M/8)+ 0+ ,&*N3 7* $1($ 
1$*(-,+C *+ 180+ $1(&)+1 ,$1&''+00&*,+ 5* %'+J$/(+ ,$ -*X
:$1(-F&/-8*C 1-*+ I5$ $1(&)+1 &:&*B&*,+ $* 5* %'+J$/(+ 
%$'1+*&0C $,-! /&,+ ,$1,$ 0& %$'1%$/(-:& ,$0 /+*+/-)-$*(+ 
,$ 0& %05'&0-,&, ,$ -,$&1 1+G'$ 0&1 I5$ %5$,$* :$'1$ 0&1 
%'+%-&1 )&($).(-/&13
NOTA
71($ ('&G&P+ E& 1-,+ %+1-G0$ F'&/-&1 &0 &%+J+ ,$0 2-*-1($'-+ ,$ 7,5/&X
/-8* J 6-$*/-& Z%'+J$/(+ ;7D<[[`X["<d\b7#96_3
AGRADECIMIENTOS
>F'&,$/$)+1 & (+,+1 0+1 %&'(-/-%&*($1 $* $0 === ;$)-*&'-+ 1+G'$ 7*(+'X
*+1 ,$ >%'$*,-B&P$ J k5(+'-B&/-8* %&'& 0& 4+')&/-8* ,$0 S'+H$1+'&,+ 
,$ 2&($).(-/&1 Z;$:-00&C *+:-$)G'$ ,$ <[[^_C J )5J $1%$/-&0)$*($ & 
6&')-*& S$*&0:& J S$,'+ 6+G+C 0+1 /+)$*(&'-+1 J 15F$'$*/-&1 '$&0-X
B&,+1 & $1($ ('&G&P+C I5$ E&* /+*('-G5-,+ $* F'&* )$,-,& & 0& )$P+'& 
,$0 )-1)+3
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@>U>6H744C O3 Z"cdf_3 S'+/$1151 ,$ %'$5:$ $( 1-(5&(-+*1 ,$ :&X
0-,&(-+*3 O!74*/%($*, G/7!%"1 %$ M*/-"+*/%41 "dC %%3"jfX"f^3
@pi>;=C i3 Z"cc"_3 P"*&$%$2 M*/-"+*/%41 I-&(72- Q$R7%&F3 
S+'(1)+5(EC OHV H$-*$)&** 7,5/&(-+*&0 @++R1C =*13
@ipeOC D3C 6pUU=O;C >3 J #9]9=#C S3 Z"cdc_3 ;-(5&($, 
/+F*-(-+* &*, (E$ /50(5'$ +H 0$&'*-*F3 O!74*/%($*, S"1"*&.
4-"&C "dC %%3 \<Xj<3
6p@@C S3 Z<[[<_3 2+,$00-*FC 1J)G+0-B-*FC &*, (++0 51$ -* 1(&X
(-1(-/&0 ,&(& &*&0J1-1C $* ]'&:&)$-P$' $( &03 Z$,13_3 GF+)(,%.
E%$2@ M(!",,%$2 *$! I((, 61" %$ M*/-"+*/%41 O!74*/%($3 
#+','$/E(V l05Q$' >/&,$)-/ S5G0-1E$'13 
]>i6t>C 23 J UU=O>i7;C ;3 Z<[["_3 U+1 %'+/$1+1 )&($).X
(-/+1 /+)+ /+*($*-,+3 70 /&1+ ,$ 0& %'5$G& )&($).(-/&C $* 
6&1('+ Z$,3_3 T%!:4/%4* !" ,* +*/"+:/%4* "$ ,* O!74*4%8$ 
L&%+*&%*@ 2&,'-,V ;A*($1-13
]>i6t>C 23C ;uO6H7gC n3C 7;69#7ipC =3 J UU=O>X
i7;C ;3 Z<[[\_3 I-" !%*,"4/%4 &",*/%($1-%' )"/U""$ /-"(&F 
*$! '&*4/%4" %$ M*/-"+*/%41 I"*4-"& O!74*/%($C $* 67iX
27\ Z]'+5% ""_ @$00&'-&C =(&0JV vE((%VbbQQQ3,)35*-%-3
-(bw,-,&((-/&b67i27\x3
]>i6t>C 23C ;uO6H7gC n3C 7;69#7ipC =3 J UU=O>i7;C 
;3 Z<[[^&_3 kE$ ,-&0$/(-/ '$0&(-+*1E-% G$(Q$$* (E$+'J &*, 
%'&/(-/$ -* 2&(E$)&(-/1 k$&/E$' 7,5/&(-+*3 V(7&$*, (0 M*.
/-"+*/%41 I"*4-"& O!74*/%($@ cC %%3 "[cX"<d3
]>i6t>C 23C ;uO6H7gC n3C 7;69#7ipC =3C ]>n=UuOC D323C 
ki=]97ip;C i3 J ;uO6H7gX2>k>2pip;C ]3 Z<[[^G_3 
6+)$*(&'-+ & 5* $1(5,-+ 1+G'$ $0 &%'$*,-B&P$ ,$ /+*($*-,+1 
)&($).(-/+1 $* $0 G&/E-00$'&(+ ,$*('+ ,$ 5*& /+)5*-,&, ,$ 
-*,&F&/-8*C $* S$*&0:&C 2363 $( &03 Z$,13_3 C($(4%+%"$/(@ "$.
/(&$(1 !" *'&"$!%E*W" F /7/(&%E*4%8$ '*&* ,* 0(&+*4%8$ !", '&(.
0"1(&*!( !" M*/"+:/%4*13 ]'&*&,&V S'+J$/(+ ;5'3 
H>OO>C ]3 Z<[[[_3 S'++HC 7K%0&*&(-+* &*, 7K%0+'&(-+*V &* 
+:$':-$Q3 O!74*/%($*, G/7!%"1 %$ M*/-"+*/%41@ jjC %%3 `X<\3
H7>UhC U3 J HphU7;C 63 Z<[[[_3 > ;(5,J +H S'++H 6+*/$%X
(-+*1 -* >0F$G'&3 V(7&$*, 0(& S"1"*&4- %$ M*/-"+*/%41 O!7.
4*/%($C \"Zj_C %%3 \c^Xj<d3 
D>epi;l=C @3 Z<[[\&_3 Q$R7%&F *1 * '"&X*1%X" '"!*2(2%4 
'&(4"11 %$ +*/-"+*/%41 "!74*/%($ !"X",('+"$/C $* 67iX
27\ Z]'+5% ""_C @$00&'-&C =(&0JC vE((%VbbQQQ3,)35*-%-3
-(bw,-,&((-/&b67i27\x3
D>epi;l=C @3 Z<[[\G_3 i$1$&'/E %'&/(-/$ -*(+b-*" 5$*/-*F 
)&(E$)&(-/1 ($&/E-*F &*, 0$&'*-*F ,$:$0+%)$*(V (+Q&',1 
& (E$+'$(-/&0 H'&)$Q+'R G&1$, +* /+X0$&'*-*F %&'(*$'1E-%1K 
O!74*/%($*, G/7!%"1 %$ M*/-"+*/%41C `jC %%3 <jcX<d<3
D>epi;l=C @3 Z<[[`_3 U$&'*-*F 6+))5*-(-$1 -* 2&(E$)&(-/13 
S"1"*&4- *$! T"X",('+"$/ %$ M*/-"+*/%41 I"*4-%$2 *$! P"*&.
$%$2@ $* vQQQ3&0(3E-1(3*+bwH'+,$'b*+')&[`bD&Q+'1R-3%%(x3
lO9kHC 73D3 Z<[[<_3 k$&/E$'1y /+*/$%(-+*1 +H %'++H -* (E$ 
/+*($K( +H ;$/+*,&'J ;/E++0 2&(E$)&(-/13 V(7&$*, (0 M*.
/-"+*/%41 I"*4-"& O!74*/%($ `C %%3 ^"Xdd3
U>n7C D3 J e7O]7iC 73 Z"cc"_3 G%/7*/"! P"*&$%$2K P"2%/%.
+*/" L"&%'-"&*, L*&/%4%'*/%($3 O5$:& h+'RV 6&)G'-,F$ 
9*-:$'1-(J S'$113 
U7ipOC 93 Z"cdd_3 p* (E$ )&(E$)&(-/&0 *&(5'$ +H (5'(X
0$ %'+F'&))-*FC $* S-))C #3 Z$,3_3 M*/-"+*/%41 I"*.
4-"&1 *$! C-%,!&"$C %%3 "d`X"dc3 U+*,'$1V H+,,$' &*, 
;(+5FE(+*3
U7;HC i3 J #p7iiC H323 Z<[[\_3 4+5*,&(-+*1 +H & 2+,$01 
&*, 2+,$00-*F S$'1%$/(-:$ +* 2&(E$)&(-/1 k$&/E-*FC U$&'X
*-*FC &*, S'+G0$) ;+0:-*FC $* U$1EC i3 J #+$''C H323 Z$,1_3 
B"F($! C($1/&74/%X%1+N M(!",1 *$! M(!",,%$2 L"&1'"4/%.
X"1 ($ M*/-"+*/%41 L&(),"+ G(,X%$2@ P"*&$%$2 *$! I"*.
4-%$2K O5$:& h+'RV U7>3
U7;HC i3 J H>i7UC ]3 Z<[[\_3 S'+G0$) ;+0:-*FC 2+,$00-*FC 
&*, U+/&0 6+*/$%(5&0 #$:$0+%)$*(3 M*/-"+*/%4*, I-%$.
Y%$2 *$! P"*&$%$2@ `Z<X\_C %%3 "`fX"dc3
U7;HC i3 J U7iH7iC i3 Z<[[\_3 2+,$01 &*, 2+,$00-*F S$'1X
%$/(-:$1 +* (E$ #$:$0+%)$*( +H ;(5,$*(1 &*, k$&/E$'13 M*.
/-"+*/%4*, I-%$Y%$2 *$! P"*&$%$2@ `Z<X\_C %%3 "[cX"<c3
2>i=pkk=C 23>3 J 4=;6H@7=OC 73 Z"ccf_3 #$! *-*F -* /0&1X
1'++) &/(-:-(-$13 O!74*/%($*, G/7!%"1 %$ M*/-"+*/%41C \j@ 
%%3 <"cX<jd3
2ppi7C i363 Z"ccj_3 2&R-*F (E$ ('&*1-(-+* (+ (E$ H+')&0 %'+X
+H3 O!74*/%($*, G/7!%"1 %$ M*/-"+*/%41@ <fC %%3 <jcX<^^3 
S=22C #3 Z"cc\_3 D51( & )&(($' +H ,$! *-(-+* zi$:-$Q +H (E$ 
G++R P"*&$%$2 +*/-"+*/%41 /-&(72- %$R7%&F{3 O!74*/%($*, 
G/7!%"1 %$ M*/-"+*/%41C <`C %%3 <^"X<ff3
;uO6H7gC n3C ]>i6t>C 23C 7;69#7ipC =3C ]>n=UuOC 
D323C ki=]97ip;C i3 J ;uO6H7gX2>k>2pip;C ]3 
Z<[[^_3 9* $1(5,-+ 1+G'$ $0 &%'$*,-B&P$ ,$ /+*($*-,+1 
)&($).(-/+1 $* $0 @&/E-00$'&(+ ,$*('+ ,$ 5*& /+)5*-X
,&, ,$ -*,&F&/-8*C $* S$*&0:&C 2363 $( &03 Z$,13_3 C(.
$(4%+%"$/(@ "$/(&$(1 !" *'&"$!%E*W" F /7/(&%E*4%8$ '*&* 
,* 0(&+*4%8$ !", '&(0"1(&*!( !" M*/"+:/%4*13 ]'&*&,&V 
S'+J$/(+ ;5'3 
;H=iC l3 J g>;U>n;lhC p3 Z<[[<_3 ;(5,$*(1y /+*/$%(-+*1 +H 
&* &//$%(&G0$ F$+)$('-/ ,$! *-(-+*C $* 6+/RG5'*C >3#3 J O&'X
,-C 73 Z$,13_3 L&(4""!%$21 (0 /-" 2Z/- [$$7*, C($0"&"$4" (0 
/-" LMO Zj_C O+'Q-/EC 9lV 9*-:$'1-(J +H 7&1( >*F0-&C %%3 
<["X<[d3
n>O #pi2pU7OC D3 J g>;U>n;lhC p3 Z<[[\_3 kE$ )&*J 
H&/$(1 +H & ,$! *-(-+*V kE$ /&1$ +H %$'-+,-/-(J3 V(7&$*, (0 
M*/-"+*/%4*, B"-*X%(&C <<C %%3 c"X"[^3
e=O=6l=XU>O#2>OC ]3 J U7=l=OC i3 Z<[[[_3 p* $I5-X
:&0$*( &*, *+*X$I5-:&0$*( ,$! *-(-+*13 \(& /-" P"*&$%$2 (0 
M*/-"+*/%41@ <[Z"_C %%3 "fX<"3
e7@7iC l3 Z<[[<_3 @$J+*, S'+:-*F &*, 7K%0&-*-*FV S'++H1 
(E&( D51(-HJ (E$ 91$ +H #$! *-(-+*1 &*, >K-+)&(-/ ;('5/(5'$1 
&*, S'++H1 (E&( =0051('&($ k$/E*-I5$3 \(& /-" P"*&$%$2 (0 
M*/-"+*/%41@ <<Z\_C %%3 "jX"f3
e7@7iC l3 Z<[[j_3 k'&,-(-+*&0 -*1('5/(-+* -* &,:&*/$, )&X
(E$)&(-/1 /+5'1$1V & /&1$ 1(5,J +H +*$ %'+H$11+'y1 0$/(5'$1 
&*, %'++H1 -* &* -*('+,5/(+'J '$&0 &*&0J1-1 /+5'1$3 V(7&$*, 
(0 M*/-"+*/%4*, B"-*X%(&C <\C %%3 ""`X"\\3
g>;U>n;lhC p3 J ;H=iC l3 Z<[[`_3 ;(5,$*(1y 6+*/$%(-+*1 +H 
& 2&(E$)&(-/&0 ,$! *-(-+*3 V(7&$*, 0(& S"1"*&4- %$ M*/-".
+*/%41 O!74*/%($C \^Zj_C %%3 \"fX\jf3
REFERENCIAS BIBLIOGRÁFICAS
z>'(A/50+ '$/-G-,+ $* )&'B+ ,$ <[[f J &/$%(&,+ $* $*$'+ ,$ <[[d{
INVESTIGACIÓN DIDÁCTICA
279ENSEÑANZA DE LAS CIENCIAS, 2008, 26(2)
Abstract
Two general characteristics frame this work. Firstly, 
a research objective where we intend to obtain 
information about mathematical learning in 16-
18 year old students. This is not considered to be a 
compulsory level, yet it is very important for access to 
University. Secondly, a community of inquiry, whose 
members assume that objective and try to reach it. 
We think this community, which in our case is made 
up of university Mathematics Didactics teachers/
researchers and Secondary Mathematics teachers/
researchers, is an adequate context in which to carry 
out a study on these characteristics.
In order to investigate students’ learning, we 
need to make explicit how we consider it in this 
work. We understand learning as the construction 
of knowledge, mathematical knowledge in this 
case, and we assume that this learning is situated 
and, consequently, the acquisition of intellectual 
skills and the sociocultural context can not be 
separated. Taking these ideas into account, fi rst, 
we make explicit some elements that we consider 
important in the above mentioned construction. 
Defi ning, proving, and modelling have been 
considered by many authors as basic elements for 
‘doing mathematics’ and though they use different 
approaches, its importance has been emphasized by 
many researchers. We think that those metaconcepts 
are interrelated and they contribute in different ways 
to the construction of mathematical knowledge, and 
therefore to the learning process. 
From a research point of view, the joint consideration 
of the three metaconcepts has led us to look for a 
common frame that includes some variables make 
it possible to characterize them. In this article we 
focus on two aims: building that common frame, 
and relying on it, thus we would like to fi nd out how 
defi ning, proving and modelling are considered in the 
school texts, as a prior step to approaching students’ 
learning. 
A review of research literature allowed us to 
distinguish the characteristics that identifi ed the 
metaconcepts (known as variables of identifi cation) 
and what we were going to consider as discriminatory 
elements in each metaconcept, in our case, role and 
type (variables of discrimination). Together with 
these theoretical variables, we took into account 
other variables that had an empirical origin and were 
linked to the specifi c text: the way the metaconcepts 
are accessed and considered in the textbook 
(empirical variables). This frame was adapted for 
each metaconcept. 
In this article, we focus on one set of Mathematics 
textbooks corresponding to different specialities 
and courses (fi rst year and second year of the levels 
corresponding to 16-18 year old students), and we 
consider these textbooks from two types of variables 
(identifi cation and discrimination). Across our analysis, 
we could see some common aspects among the different 
specialities with regards to what is expected that 
students learn. In general, learning basic vocabulary 
is promoted, giving great importance to mathematical 
proof, linked almost always to mathematical facts of 
certain relevance: theorems and ‘classical’ propositions 
with a potential that is culturally assumed. In this way, a 
‘very formal’ idea of the metaconcept is given a double 
meaning: the importance of proving, focusing on what 
it is necessary to prove and not on the process of 
proving. In addition, proof is linked to a very structured 
sequence (premise - development-conclusion, revealed 
in the predominance of Direct Proof) that somehow 
infl uences the posterior development of mathematical 
activity. The importance of modelling is minimized, 
as it is linked to solving specifi c, applied problems. In 
relation to the modes of representation, the symbolic-
mathematical mode is the language through which 
the mathematical ideas are communicated. In general, 
graphical and textual modes are used for support.
Four ideas articulate the fi nal refl ections. The fi rst 
one refers to the frame created in our study. The 
second one approaches a new way of considering 
the mathematical content at these levels and the 
corresponding curricular implications. In the third 
one, we deal with what our study has contributed 
in relation to the construction of mathematical 
knowledge. Finally, we focus on the very development 
of the community of inquiry that has been immersed 
in the study. Through these four ideas, we refl ect both 
the proposed aims and the general characteristics 
that situate our work.
An Approach to Mathematics for 16-18 Year-Old Students. What Are They Expected to Learn?
Sánchez, María Victoria1, García, Mercedes1, Escudero, Isabel1, Gavilán, José María1 y Sánchez-
Matamoros, Gloria2 
" #$%&'(&)$*(+ ,$ #-,./(-/& ,$ 0&1 2&($).(-/&13 4&/50(&, ,$ 6-$*/-&1 ,$ 0& 7,5/&/-8*3 9*-:$'1-,&, ,$ ;$:-00&
< =373;3 >*,'?1 @$*A($BC D$'$B ,$ 0& 4'+*($'&C 6.,-B
